Dimethylfumarate inhibits MIF-induced proliferation of keratinocytes by inhibiting MSK1 and RSK1 activation and by inducing nuclear p-c-Jun (S63) and p-p53 (S15) expression.
Dimethylfumarate (DMF) is used in the treatment of psoriasis. Macrophage migration inhibitory factor (MIF) is elevated in patients with severe psoriasis. We studied the effect of DMF on the MIF-induced activation of the mitogen- and stress-activated kinase 1 (MSK1) and p90 kDa ribosomal S6 kinase (RSK1) signaling pathways which regulate the proliferation of human keratinocytes via transcription factors. The effects of DMF on the MIF-induced activation of MSK1, RSK1, cAMP-responsive element-binding protein (CREB), Cox-2 and c-Jun, JunB and p53 were studied by Western blotting using phospho-specific antibodies. DMF inhibited the MIF-induced phosphorylation of MSK1, RSK1, CREB and JunB, and reduced Cox-2 expression and the proliferation of cultured human keratinocytes. The expression of p-p53 (S15) was induced simultaneously with the inhibition of Cox-2. Addition of DMF before MIF induced nuclear expression of p-c-Jun (S63) and c-Jun. Transfection with small interfering MSK1 and RSK1 RNA before MIF incubation stimulated p-p53 (S15) and nuclear p-c-Jun (S63) similarly to DMF. Our results indicate that the specific inhibitory effects of DMF on RSK1 and MSK1 activation together with the induction of p-c-Jun (S63) and p-p53 (S15) lead to the inhibition of keratinocyte proliferation, partly explaining the anti-psoriatic effect of DMF.